Calpain 1 and -2 play opposite roles in cord formation of lymphatic endothelial cells via eNOS regulation.
Calpains are a family of calcium-dependent proteases. Two isoforms, calpain 1 and 2, have been implicated in angiogenesis and endothelial cell adhesion and migration. Calpains regulate the function of eNOS;however, the relation of calpains and eNOS to lymphangiogenesisis still unclear. In the present study, we evaluated the role of calpain and eNOS in the formation of cords by lymphatic endothelial cells on Matrigel. Human lymphatic microvascular dermal-derived endothelial cells were transfected with siRNA against calpain 1 or 2. Calpain 2 knockdown, but not calpain 1 knockdown, significantly reduced cord formation, adhesion, and migration on Matrigel. These decreases correlated with a reduction in eNOS, and phosphorylated eNOS and Hsp90 levels, as assayed by immunoprecipitation and western blotting. In contrast, the knockdown of calpain 1, but not calpain 2,increased cell adhesion, enhanced migration, and stabilized late-stage cord formation by increasing cord length compared to the control. These differences correlated with an increase in the level of phosphorylated eNOS. The results indicated that the functions of calpains and eNOS are important for cord formation by lymphatic endothelial cells. For the first time, we have found different functions of calpain 1 and 2. Calpain 1 is involved in the degradation of eNOS and Hsp90 and the phosphorylation of eNOS,while calpain 2 regulates eNOS phosphorylation during cord formation by lymphatic endothelial cells on Matrigel.